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$f(x)^{\ell},$ $h(x)\in K$ [x] , fh(
, \mbox{\boldmath $\varphi$}\Leftarrow )( ,$f$ (x) $x=\alpha$ $\varphi(x)$ )






$[f(+hx]x)$ , $\ell-1$ $T$ , $[f(+hx]x)=T[_{f}^{L’}]$
([2],[4])
$T= \sum_{j=0}^{\ell-1}(-\frac{d}{dx})^{j}t_{\ell-j-1}(x)$
, $t_{j}$ (x) $tj(x)$
$[perp] hx;f(x)$ $T(_{f(x)}^{L’1\Delta x})$ , $x=\alpha$ ,





$\frac{1}{2\pi i}\oint$ { $(- \frac{d}{dx})^{\ell-1}t_{0}+(-\frac{d}{dx})^{\ell-2}$ t $1+\cdot$ . . $+(- \frac{d}{dx}$ ) t$\ell-2+t\ell-1$ } $( \frac{f’}{f})\varphi$ (x)dx
$= \frac{1}{2\pi i}\oint(t_{0}(x)\frac{d^{\ell-1}\varphi}{dx^{\ell-1}}(x)+\cdots+t\ell-2(x)\frac{d\varphi}{dx}(x)+\mathrm{t}_{\ell-1}(x)\varphi(x))$ $\frac{f’(x)}{f(x)}dx$








$K[x, \frac{d}{dx}]$ $D_{X}$ , $f\in K$ [x] ,
$X=\mathrm{C}$ $Z=\{x\in X|f(x)=0\}$ $Z$





, $D_{X}$- $\mathcal{M},N$ ,
$\mathcal{M}=D_{X}/D_{X}P+D_{X}f^{\ell},N=D_{X}/D_{X}f$
$\mathcal{M}$ $Z$ ,
$Hom_{D_{X}}$ (M, $H_{[Z]}^{1}$ ( $K[$x])) $\# Z=\deg(f)$ $\text{ }$
,
$Hom_{D_{X}}$ $(\mathcal{M},N)\cross Hom_{D_{X}}(N, H_{[Z]}^{1}(K[x]))-HOmD_{X}(\mathcal{M}, H_{[Z]}^{1}(K[x]))$
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$D_{X}$ - $\mathcal{M}$ $N$ $D_{X}$ $Hom_{D_{X}}$ $($M, $N)$
$\mathcal{M}$ ( [3]) $\circ$ HomD $(\mathcal{M},N)$
$Hom_{D_{X}}$ (M, $H_{[Z]}^{1}$ ( $K[$x])) ,
$Hom_{D_{X}}$ $(\mathcal{M}, H_{[Z]}^{1}(K[x]))\cong$ { $R[ \frac{f’}{f}]|R\in D_{X},$ ord(R) $=\ell-1,$ $PR\in D_{X}f$ }.
$\ell-1$ $R$ , $f^{\ell}R=0\mathrm{m}$od $D_{X}f$
, $Hom_{D_{X}}$ $($M, $N)$ $R\in D_{X}$
$R$ $\ell-1$
$R=(- \frac{d}{dx})^{\ell-1}r_{0}(x)+(-\frac{d}{dx})^{\ell-2}r_{1}(x)+\cdots+$ $(- \frac{d}{dx})$r$\ell-2(x)+r_{\ell-1}(x)$
,
0 $PR\in D_{X}f$
$()$ $i=0,1$ , $\cdot$ . . , $\ell-1$
$if’(x)r_{i}(x)+ \sum_{j=1}.\frac{(\ell-1-i+j)!}{(\ell-1-i)!}(i+(\ell-1)j)\frac{1}{(j+1)!}\frac{d^{j+1}f}{dx^{j+1}}(x)r_{i-j}(x)=0\mathrm{m}\mathrm{o}\mathrm{d} f$.
$PR= \sum_{i=0}^{\ell}(-\frac{d}{dx})^{i}w_{i}$ (x) $PR=0\mathrm{m}$od $D_{X}f$ $i$ ,
$w_{i}(x)=0\mathrm{m}$od $f$ ,.
$P(- \frac{d}{dx})^{\ell-i-1}=.\Sigma(-\frac{d}{dx})’-i-k\{\frac{(\ell-i-1)!}{(\ell-i-k)!}(\ell k-(\ell-1))\}\frac{1}{k!}\frac{d^{k}f}{dx^{k}}$








$PE=0\mathrm{m}$od $D_{X}f$ , $u(x)\in K$ [x] $(\ell-1)!(f’)^{\ell}u(x)=$
$1\mathrm{m}\mathrm{o}\mathrm{d} f$ , $[ \frac{1}{f^{l}}]$ Eu
$[ \frac{1}{f^{\ell}}]=Eu[\frac{f’}{f}]$
$S=Eu$ $PS=PEu$ $=0\mathrm{m}\mathrm{o}\mathrm{d} D_{X}f$ ,
$\tau=S[_{f}^{L’}]$
$P\tau=f^{\ell}\tau=0$










, $Q\in D_{X}$ ,
$R=$ $(- \frac{d}{dx})m$r0(x) $+$ $(- \frac{d}{dx})m-1$ r1 $(x)+\ldots+$ $(- \frac{d}{dx})$ r$m-1(x)+r_{m}(x)$











$*\mathrm{f}\wedge+f’(x)\gamma(x)=1\mathrm{m}$od $f,$ $\deg(\gamma)<\deg(f)$ $\gamma(x)$ $\text{ }$
$e_{0}(x):=1$
for $i=1$ to $i=\ell-1$ do
$e_{i}:=- \gamma(x)(\sum_{j=1}^{i}\frac{(\ell-1-i+j)!}{(\ell-1-i)!}(i+(\ell-1)j)\frac{1}{(j+1)!}\frac{d^{j+1}f}{dx^{j+1}}(x)e_{i-j})/i\mathrm{m}\mathrm{o}\mathrm{d} f$
$E:=(- \frac{d}{dx})^{\ell-1}e_{0}(x)+(-\frac{d}{dx})^{\ell-2}e_{1}(x)+\cdots+e_{\ell-1}$




2 $T=\mathrm{N}\mathrm{F}(h\mathrm{N}\mathrm{F}(Eu))$ ,T $=\mathrm{N}\mathrm{F}(\mathrm{N}\mathrm{F}(hE)u)$ ,







, $f_{1},$ $\cdots,$ $f_{m}\in K$[x]
, $Z=$ {$x\in X|f_{1}$ (x). . . $f_{m}(x)=0$}
$\sigma=[\frac{1}{f_{1}(x)^{l_{1}}\cdots f_{m}(x)^{\ell_{m}}}]$
$p=-f1f_{2}\cdots f_{m}$ , $q=\ell$1 $f_{1}’f_{2}\cdots f_{m}+\ell_{2}f_{1}f_{2}’f_{3}\cdots f_{m}+\cdot..+\ell_{m}f_{1}f_{2}\cdots f_{m-}1fm$
’




$\sigma$ \sigma =\sigma 1+\sigma 2+ $\cdot$ . .+\sigma , $\sigma_{i}\in H_{[Z_{i}]}^{1}$ ( $K[$x]), $Z_{i}=\{x\in$
$X|f_{i}(x)=0\}$ ,supp(P\mbox{\boldmath $\tau$})-supp(\mbox{\boldmath $\tau$}) local operater
$P\sigma=0$ $P\sigma_{i}=0$ , $D_{X^{-}}$ $\mathcal{M}=Dx/D_{X}P$+Dx $f_{1}^{\ell_{1}}\cdots f_{m^{m}}^{\ell}$
simple , ,\sigma i $=S$ [\dashv $S$
: $\sigma_{f}=\sigma_{1},$ $f$ =f1, $p=\ell_{1},$ $a(x)=f_{2}\cdots f$m $0$
$E=(- \frac{d}{dx})^{\ell-1}+(-\frac{d}{dx})^{\ell-2}e_{1}(x)+\cdots+$ $(- \frac{d}{dx})$ e$\ell-2(x)+e_{\ell-1}(x)$
$PE=0\mathrm{m}$od $D_{X}f$ $E$ , ,
$if’ae_{i}(x)+ \sum_{j=1}^{i}\{ (\begin{array}{l}\ell-i+1j+1\end{array})\frac{d^{j+1}p}{dx^{j+1}}+ (\begin{array}{l}\ell-ij\end{array})\frac{d^{j}q}{dx^{j}}\}e_{i-j}$ (r) $=0$ mod $f$
$g=f_{2}^{\ell_{2}}f_{3}^{\ell_{3}}\cdots f_{m^{m}}^{\ell}$ $\sigma_{f}=Eu(x)[_{f}^{L’}]$ $u$ (x)
$(\ell-1)!(f’)^{\ell}gu=1\mathrm{m}\mathrm{o}\mathrm{d} f$
5
$\frac{1}{f_{1}^{1}(x)\cdots f_{m^{m}}^{\ell}(x)}$ proper ,
$\sigma=[\frac{1}{f_{1}^{1}(x\rangle\cdots f_{m^{m}}^{p}(x)}]$
$\sigma=\sigma_{1}+\cdots+\sigma m’$ $\sigma_{\dot{l}}\in$
$H_{[Z_{i}]}^{1}$ ($K[$x]) , $\sigma_{i}$ $P\sigma_{i}=0$




, $f=f_{1},p=\ell_{1}$ $g=f_{2}^{\ell_{2}}f_{3}^{l_{3}}\cdots f_{m^{m}}^{\ell}$
$a(x)=f_{2}f_{3}\cdots f_{m},$ $b(x)=$ , $\ell_{2}f_{2}’f_{3}\cdots f_{m}+l_{3}f_{2}f_{3}’f_{4}\cdots f_{m}+\cdots+\ell_{m}f_{2}f_{3}\cdots f_{m-1}f_{m}’$
, $P[_{f}^{u}\urcorner]=0$ $P=(-fa)(- \frac{d}{dx})+lf’a+fb$




,deg(uD $<\deg(f)$ $u_{j}$ ,
$[2]=[ \frac{u_{0}}{f^{\ell}}]+[\frac{u_{1}}{f^{\ell-1}}]+[\frac{u_{2}}{f^{\ell-2}}]$ $+ \cdots+[\frac{u_{\ell-1}}{f}]$
$u$
$u=u_{0}+u_{1}f+u_{2}f^{2}+\cdot\cdot.+et\mathit{4}$ $-1f^{\ell-1}$
$u_{0}$ , $gu_{0}=1\mathrm{m}$od $f$ , $i=1,2$ , $\cdot$ .., $\ell$ ,
$au’+bu=0\mathrm{m}$od $f^{i}$ $i=1$ ,
$au’+bu=0$ mod $f\Leftrightarrow af’u_{1}+(au_{0}’+bu_{0})=0\mathrm{m}\mathrm{o}\mathrm{d} f$ .
$u_{1}$ , $af’u_{1}+(au_{0}’+bu_{0})=c_{1}f$ ,
$au’+bu$ $=0$ rnod $f^{2}\Leftrightarrow 2af’u_{2}+(au_{1}’+bu_{1})+c_{1}=0\mathrm{m}\mathrm{o}\mathrm{d} f$ .
, $u_{2}$ , $2af’u_{2}+(au_{1}’+bu_{1})+c_{1}=c_{2}f$ ,
$au’+bu=0$ mod $f^{3}\Leftrightarrow 3af’u_{3}+$ $(au_{2}’+bu_{2})+c_{2}=0$ mod $f$
, $u_{1}$ , $u_{2},$ $\cdots,$ $u_{\ell-1}$ $af’$ $f$
,
(a$f’$ ) $\lambda=1$ mod $f$
$\lambda$ , $u_{1}$ , $u_{2},$ $\cdot\cdot\tau$
,
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